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roentgenologic diagnosis and the more
general employment of roentgenograms.
~n tlbl.e period between 1900 and 1929 of
all deaths from carcinoma in this
country, deaths from carcinoma of the
intestine showed the most pronounced
increase. Carcinoma of the intestine
(exclusive of the rectum) increased
from 7.1 to 9.4~b for each 100,000
population; carcinoma of the rectum
increased from 3.2 to 4.2%. Similarly,
in England and Wales during the same
period, carcinoma of the intestinal
tract increased from 6.8 to 13.6% and
carcinoma of the rectum from 6.8 to
8.3% per 100,000 population. Azeman,
et aI, in a series of 7,000 necropsies,
found 5,796 deaths from carcinoma in
general and almost one-fourth of these
carcinomas were of the intestinnl tract.

The relative incidence of carcinoma
of the colon is shown in the following
table:

Newman, Harry R. - Toronto,
Urol_ogy - instead of Neurology

Crago, F. H. - Wheeling, West
'-- Virginia - instead of

Craig, F. H.

Gertrude Gunn,
Record Librarian

* * * * * * * * * *
II. l.10VIE

Author

Vienna Path
ology Insti
tute

Schleip
Judd 4,335

18
36
55

164 162
526

4, E,97

Title: Mountain Building
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I II . ABS'l'RACT

CAHCINOMA OF QQLOF

E. J. Semansky

Carcinoma of the colon is being recog
nized more frequently. This fact may b'e
attributed to the increased accuracy of

Location
-~he mobile terminal segments of the
colon, cecum and sigmoid are illOSt fre
quently invaded. Judd, in a series of
carcinoma of the colon, gave the situa
tion as fo110\1)'s:

Ascending colon and cecum 59
Hepatic fle)~re 29
Splenic flexure 24
Descending colon 46
Transverse colon 75
Sigmoid 292

In 297 cases reported by Korte,
Pertma.nn and Onschi tz, 47 were in tIle
cecum, 22 in the ascending colon, 19
in tl1,e hepatic flexure, 44 in the tr2ns
verse colon, 31 in the splenic f1exUle,
10 in the desc8nding colon, anQ 124 in
the sigmoid. Carcinoma of the right
side of the colon is most often situat-



ed at thej-uncture of the hepatic flexures
of the colon with the cecum rather than
as is usually supposed, at the ileocecal
valve. It is quite rare to find the ileo
cecal valve invaded unless the carcinoma
is quite extensive and for this reason
obstruction in such Cases is absent or
late in developing. Rankin, in 1923, re
ported 150 resections of thG right half
of the colon performed at the Mayu Clinic,
and in this series 102 were in the cecum,
30 in the ascending colon, 50 in the
hepative flexure, 3 at the ascending
colon, 15 in the hepatic flexure, and 3
at the juncture of the hepatic flexure
with the transverse colon. The fr8quency
with which carcinoma. occurs at the splenic
angle differs in statistics given by the
various authors. DeBovis showed 4.9% in
a large number of his cases to have oc
curred e.t the splenic fl(jxure, although
Me.delung reported 12.810 from e. total of
241 cases of carcinoma. These casos were
originally reported by 7 different sur
geons. Hartwell asserted that the flex
ure is the third most common site of
carcinoma of the large intestine exclus
ive of the rectum.

.Anatomy and fhysiol..Q.g;L

The large intestine is cnmposed of
cecum, appendix, ascending colon, trans
verse colon, descendinG colon, sigmoid
flexure, rectosigmoid, rectum and anus.
Developmentally, anatomically and physio
logically, the colon is divided into a
right and left half. The distinct fUl1c
tions of the two segments of the bo~el

and differences in types of malignant
growths customarily found in each are of
practical significance. The right half
of the colon is the absorbing portion
and is compara.ble in function to the
small bowel with which it h3s a common
embryological development. From the am
pulla of Vater approximately to the middle
of the transverse colon, the large intes
tine develops with the s~all intestine
from the mid~t, and the function of this
whole division is one of digestion and
absorption. Beyond the middle of the
transverse colon, the large bonel devel
opes from the hindgut and its duty is one

.~ of storage. The two halves also derive
, ~ ~heir blood supply from different sources:
~e superior mesenteric arteries supply
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the digestive or absorptive portions
and the inferior mesenteric arteries
supply the distnl half of the large
bowel. The distribution of the lymphat
ic vessels of the large bowel is not
uniform. The lymphatic supply of the
cecum and appendix is out of proportion
to that of the remainder of the large
bowel. The rectum and two flexures of
the transverse colon are next most
richly supplied. The lym~hatics arise
from the plexuses in the wall of the
intestine. The lymphatics in the trans
verse colon are better developed than
those of the descending colon and are
mOre numerous thnn that of the hGpatic
and splenic flexures.

Carcinoma of the large bowel is more
common in males al thoU!;h Nothangel
expressed the opinion that there is
little difference in the relative fre
quency in the sexes. Vongerveir report
ed a series of Ct.,~;es in which 63.810 of
the F tients were m,118s, 36.~ 'Nore fe
males. Clegg renorted 55 cases in which
29 were males and 23 ,vere females. At
the ~!;ayo Clinic, the males hecve been af
fected in a proportion of HPproximately
2 to 1.

Carcinoma of the colon may occur: at
any age although it is usually found in
the 5th and 6th decades. Numerous cases
h~ve been reported between the 20th and
30th years and some even in the second
decade. Obviously, age is no barrier
to maligna..."lt diseese of the colon. The
origin of carcinoma of the colon like
carcinoma elsewhere remains obscure
although it has been fairly "fell estab
lisheB. that in the presence of polypi,
deGeneration mllY teke place and carci
nomas arise in these instances. Hankin
and Fit zgibbon, in 13 c:,ses of pol;yposi s
of the colon, found mnlignrmt chnnges
in all but 2. Age, sex imd race factors
app8ar to be no different than in other
cnrcinomns. P8culiarities of geographic
distribution are notQble.



Carcinoma of tht: colon may be conven
iently classified according to its ~rowth

and microscopic anatomy as follo~s:

Soft medullary adenocarcinoma 51?~

Scirrhotic or fibrocarcinoma 33%
Mucoid ade~ocarcinoma 15%

Those different types are responsible
for marked varia.tions in symptoms as well
as roentgenologic evidence. Carcinomas
in the right half of the colon, as a rule,
are large, bulky, ulcerating growths in
marked contrast to the more scirrhous,
annular, encircling growths which tend to
produce obstruction of the left half of
the colon. These medullary carcinomas
wi th irreg111ar extensively exposed sur
faces account for the wide variations in
contour and extent of the filling defects,
as noted roentgenoscopically, while the
small, hard, annular fibrocarcinomas
present a more constant and characteristic
picture. Notwithstanding their tendency
to become large fungating growths, medul
lary carcinomas situated in the right
half of the colon do not tend to produce
obstr~ction because of (1) the liquid
nature of the fecal content in this seg
ment, (2) the lack of tendency of the
lesion to encircle the bowel, (3) the lar
ger lumen of the right half of the colon.
The growth is more likely to go on to
penetration, perforation or formation of
an abscess. On the other hand, at the
distal segment of the large bowel, car
cinomas usually originate close to the
mesenteric border. They spread laterally,
dLJinishing the si7e of the lumen and
produce chronic, subacute or even acute
intestinal obstruction. Bleeding is more
frequently noted in growths of the left
side of the colon because of the more
solid nature of the fecal column. Pro
longed and slow growth of carcinoma of
the colon produces in some instances
large masses which are situated in a de
pendent or mobile portion of the bowel
and are subject to volvulus. Moreover,
the bulky carcinomas common to the proxi
mal colon may protrude into the lumen and
by the telescoping of one segment into
another produce intussusception. Event
ually, regardless of the pathologic
types, ulceration and secondary infection
take place. This infection may result
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in local abscesses, fistulous tracts
or peritonitis. Perforation or extensinn
of the growth through the intestinal
wall is more likely to occur at a
flexure than at some fixed portion of
the bowel. Secondary complications due
to inv~sion of contiguous structures
may take place. Obstructing c2.rcinomas
produce dilation and h..vpertrophy of the
intestine above the growth.

Metastasis

The lymphatics provide the principle
mode of dissemination. The lymphDtic
system in all parts of the digestive
tract follows well-defined lines and
usually accompanies the regional blood
vessels. The l:;mphatics of the cecum
and appendiX are more extensively de
veloped than those of the other segments
of the large intestine, yet metastasis
from the cecum are among the slowest
to develop of any segment of the large
bowel. (The rich lymphatic supply
serves as a defensive mechanism?) The
different segments of the colon, exclu~

ing the rectum, in the order of frequen
cy of metastasis are sigmoid, descending
and transverse colon, hepatic flexure,
splenic flexure and ascending colon.
Nodes m~y grossly appear normal and yet
microscopic sections may reveal malig
nancy.

The most important factor in prog
nosis in cancer of the colon is the
growth activity of the neoplastic cells,
particularly their ability to differ
entiate or not differentiate from the
normal. Extri!lSic factnrs or modifying
factors which are of gn~.ve importance
are general conditions of the host, !iuch
e.s age, co-existing debili tating dis
e~'.ses and duration and direction of thl';
growth. To these may be added secondary
factors which are the direct result of
the presence of malic::ncmt neoplasms,
such as anemia,. loss of weight, glandulr,c
metastasis, as well as other factors lo
cal to the growth including fixation,
perforation and other complications.
Youth seems to be an unfavorab le factor.
In young individuals, the duration of
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Incidence 5~·Yl".--rr--, 6Z.
o cures /0

Incidenc,.,
..L

The prognosis for the two halves of the
colon are shown in the following tables:

69
55
49
37

5-V l*.::::-.JJ...__.<I

Cures 7~

16
52
16

6

Incidence----;;r-.-.---
..2cases

Grade I
Grade II
Grade III
Grade IV

Left half of colon with
nodal involvement 31

Five year cures " 11 11 29
Cures wi thout nodal

involvement 55

Right half of colon with
nodal involvement 34

Five-year cures 11 n" 39
Cures \vi thout nodal

involvement ~6

Grading Of malignancy in relation to
postoper~tive length of life:Grade I carcinomas 27%

Grade II carcinomas 35
Grade III ce.rcinomas 50
Grade IV carcinomas 56

The following is the incidence of
glandular involvement: (Note correlation
with grade of malignancy)

symptoms is USTh~lly shorter, the porcent
age of metastasis greater, the operability
rate lower, the percentar:;e of ultimate
satisfactory cures after periods of 3
and 5 years greatly decreased.. The total
good results are approximately 50% less and
the total ultimate results 20% less than
in a gro'u.p of patients of all ages taken
together. The duration of the growth is
difficult to estimate accurately. The
average patient having a carcinoma of the
colon will have symptoms approximately
10 months or more before seeking advice.
The size of the growth has little, if
anything, to do with the ultimate prog
nosis. The diameter of the growths re
moved from patients who oetained five
year Cures averaged up to the same size
as those obte.ined from petients who died
of recurrence. The presence or absence
of glandular invasion to the surgeon is
the best indication of prognosis and
guiQe to management.

When the lesion takes on polypoid char
acteristics, the lesion is usually of a
low grade of malignancy and with little
or no nodal involvement. When the lesion
is a punched-out ulcer, it is more apt to
be of a higher grade of malignancy with a
larger percentage of nodal involvement.
Rti:lkin found in polypoid lesions the
£j vr;-·year cures numbered 627; against 41%
Wl"':"il a small ulcsratinc; type of lesion.
Hankin analyzed 753 caees.

Right side of colon
Grade I 16 68
Grade II 53 60
Grade III 21 49
Grade IV 10 ;}V

Left sine of colon
Grade I 13 ~3

Grade II 67 51
Grade II I 16 30
Grade IV 4 IB

The grading, relation to metastasis and
the outcome is shown in the following
table:

WiJ..l'l_g.!~~~lar
in,'('lveme;~"t 387 cases

Relation of grad.ings of five-year cures
(2 sides combined):

Incidence
;;
~'}

Grarle I ~3

G2.'ade I 9 44 Grace II 51
Grade II 51 34 Grade III 31
Grade III 28 13 Grade IV 24
Gl"ade IV 12 15
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The onset of symptoms is insidious but
on rare occasions may occur with explo
sive suddenness. There are a few char
acteristic early symptoms: a warning
ordinarily is given by a change of bowel
habits or some irregularity of the bowel,
such as a diarrhea or periods of consti
pation. ADproximately 95% of carcinomas
of the entire colon present no more
definite symptoms in the early stages of
the diseilse. 'l'he diarrhea is usually
slight and irritating and may alternpte
with periods of constipation. The direct
question as to the number of stools each
day mayor may not elicit this information
accurately for a patient often overlooks
these irregularities. Gcstric symptoms
are occasionally associated with colonic
disease such as impaired appetite and
indigestion without loss of ~eight. In
lesions of the left half of the colon,
gestric s;rmptoms may be the first of
which the patient complains. DeBovis
dividf:'d the symptoms, e.s determined in
his series, into the following groups with
their relctive order of frequency.

Constipation
Alternating constip~tion

and diarrhea
Diarrhea
Occlusion
Pain
Dyspepsia
Negative or objective

37.2-%

20.6
13.6
12.1

9.8
3.2
2.9

duration in the cecum is shorter (6 to 7
months according to Holman).

Sympt0m~ of carcinoma involving the
right half of !he c01on_:

In this segment of the howel, the
large fungating ulcerating growths occur
on the lateral wall and present a large
ulceratin~ surface giving rise to pro
found intoxication and anemia without a
tendency to produce any obstruction. In
this portion of the colon likewise the
fecal current is liquid and profoundly
septic and the permeability of the wall
of the bowel is markedly increased. The
wall of the bowel becomes porous so that
orga~isms readily penetrate its coats
and become potential factors in peritoni
tis. In most cases, symptoms of carcinoma
in the right half of the colon are classi
fied under three (';roups:

(1) so-called dyspepsia, mild in
character, with a few localizing
symptoms and usually diagnosed
as chronic appendicitis or chronic
chnlecystitis;

(2) profound anemia, loss of 1.'veight
and loss of strength;

(3) a mass accidentally discovered
in the right iliac fossa which on
further investigation will prove
to be a neoplasm.

Borborygmi and increased peristaltic
movements are us~~lly the early symptoms
about which the patient seeks advice.
These signs indicate impending obstruction.
The fulmi~ating type of obstruction which
comes on without warning occurs in about
5% of carcinoma of the colon without any
previous history suggesting carcinoma
as a possibility. Thirty-five p~rcent

of the pLltients vlith carcinomas involving
the large bowel present a picture of an
acute intestinal obstruction but in these
individuals a definite preceding history
can be elicited. The duration of symptoms
from carcinoma in all parts of the colon
averages about 15 months. It is shorter
in cases in which the mass is ensi ly de
tected or in which the predilection to
c~-;.Jlication is more marked. The average

Pain is infrequently an early symptom
and when present usually is not signifi
cant. Probably because of the nature of
the nerve supply of the large intestine,
the pain when in evidence rarely is at
the site of the lesion. It is often
referred to the_ epigastrium. Blood found
in the stool may have its origin in any
portion of the alimentary canal. If it
is bright blood and persists in the stool,
unquestionably a local lesion is present
which is distal to the splenic flexure.
Eighty to 90% of the lesions in the left
colon have gross bleeding but gross blood
in the stool rarely is noted when the
growth is in the right half of the colon.
The shape and character of the stool are
of litt~e significance in malignancy of
the right half nf the colon. Normal



stools may be expected since the liquid
or semi-fluid fecal material pass by
the stenosis. Obstruction may be acute,
subacute or chronic. Acute obstruction
is produced by volvulus, intussusception
or sudden plugging of a partially stenosed
lumen. Pain and lOCEll tenderness simula
ting sub~cute or chronic appendicitis
without a tendency to disappear occasion
ally are early sigLs of cecal carcinoma.

In the second group, that is, of ane
mia, weakness ~nd loss of weight, one
factor is usually outstanding; namely,
the" profound anemia wi th concomi t£'.nt
decrease in hemoglobin without any visible
loss of blood. Attention may be called
to such anemia by the patient1s inability
to carryon his wOrk or by unexplained
weakness or may be found on examination
without any apparent cause. This marked
anemia may be due to direct and slow loss
of blood but may be due in part to some
perverted or inhibited function of the
mucous membrane which impairs it to such
an extent that absorption of toxins
through the broad infected surface that
the growth occurs. The hemoglobin con
tent may drop below 30%. Operations on
the right half of the colon may be car
ried out even in the face of such severe
anemias. The intoxication and weakness
are in direct proportion to the size of
the neoplasm and the degree of ulceration
and secondary infection present, and
these factors rather than obstruction
influence the symptoms. In the hepatic
angle of the colon, the presence of malig
nancy is influenced by the same factors
as in the lower right half of the same
segment. The close pr0ximity of this
segment to the duodem.:nl and biliary
apparatus makes for eEtsy attachment of
adjacent viscera and t~e like:'ihood of
cowplications. In the tran[verse colon,
the mobility of the bowel p9~mits the
tumefaction to alter its position of the
abdomen. The content of the bowel in
this segment ranges from a liquid or semi
~o:id to a solid one ps it approaches the
srlenic flexure and for this reason car
ci ~,0ma of the transverse col Gn may resem
ble symptomatically the right or the
lp~t half of the large bowel or present
a ~0mbination of both. Obstruction takes
~~'~e in the left half of the transverse
(,Len with moderate frequency. Compli-
( ~ons in the transverse colon are not
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unusual and attachments of carcinoma of
this segment to conti~louS structures,
namely the stomach, are found sufficien~

ly often to be worthy of mention.

Symptoms of the left half of the colon

The syndrome of neoplastic growths
of the left half of the colon is evi
denced more by acute, subacute Or chronic
symptoms of obstruction than by physiolo
gic disturbances. Each type of growth
which involves the left half of the colon
tends to encircle the l,wen of the bowel
and this with the hard formed fecal COn
tent of the left half of the colon and
its anatomic makeup all predispose to
obstruction. Visible or painful peristal
tic movements associated with increased
flatulence are the early signs. Progres
sive constipation occurs in a high pro
portion of cases (between 25 and 40%) and
should call attention to the presence of
some mechanical stenosis. Obstruction
may be acute (5%) or chronic. The ob
struction when acute may be due to volvu
lus, intussusception, plugging of the
Ilmen of the bowel by a foreign bo~y or
to edema due to an inflammatory process
superimposed on the malignant condition.
The chronic form of obstruction occurs in
a considerable number of cases of car
cinoma of the colon due to direct en
croachment on the lumen of the bowel.
Unless the acute obstruction is relieved,
a serious condition is imposed On the
chronic malignant state demanding imme
diate intervention and the exercise of
extremely careful surgical judgment.
In the splenic flexure, obstruction of
a chronic or an acute variety develops in
practically 100% of cases. The anatomic
situation of this flexure, its costal
protection and high fixation increase
the difficlllty of diagnosing lesions at
this point. The tendency to perforation
and formation of abscesses in this seg
ment is quite co~~on. In carcinomas in
volving the splenic fleA~re, particu18rly
in young individ.uals, a syndrome fre
quently develops which is referable to
the right side of the abdomen. Pain,
muscle spasm and tenderness may be re
ferred to the right quadrant and may De
diagnosed as acute appendicitis, pan
creatitis or cholecystitis.



~ummary of~mptoms

L Cellular carcinomas presenting
large, raw. ulcerating and therefore
oleeding surfaces occur here more fre
quently than in other segments.

2. Attacks of mild dyspepsia with a
few local symptoms usually diagnosed as
intestinal indigestion or chronic appen
dicitis are present in a large percentage
of these cases Defore localizing symptoms
make diagnosis certain.

3. Pain or local tenderness simulating
acute appendicitis and without tendency
to entirely disappear is frequently an
early symptom.

4. The fecal current is liquid, there
is a lack of tendency to encircle the

Dowel. the lumen of which is greater than
elsewhere so that oostruction is not com
mon. There is a likelihood that the
growth will go on to perforation. pene
tration or formation of abscess.

5. Intermittent diarrhea with periods
of normal Dowel movements and without a
tendency to constipation is frequent.

h. Weakness without an explainaole
cause out accompanied oy mild intestinal
symptoms should call for investigation
of the colon.

7. Anemia without visiole loss of
blood is one of the early symptoms. This
is true in such a high percentage of
cases that malignnncy of the cecum should
De suspected and ruled out by roentgeno
logic examination in any case presenting
secondary anemia without definite explain
able cause.

8. Tumefaction occurs relatively
early in this segment and its accidental
discovery occasionally calls attention
to the presence of a carcinoma before
other symptoms manifest themselves.

9. Acute oostruction is rare in this
segment. Chronic obstruction scarcely
ever is observed.
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10. Loss of weight and cachexia are
unimportant symptoms of malignancy of
the right half of the colon and are
rarely present before the diagnosis is
apparent.

11. The prognosis is good oecause
metastasis takes place late. A diag
nosis is made in many cases Vlhile still
in the operable sta~e and constant
anatomic relations lessen technical dif
ficul tif3s.

12. Operative mortali ty here is lower
than in any other pr,rts of the large
intestine (10%).

Transverse Colon

1. The middle segment of the colon
marks the transition of th~ character of
the stool from liquid to snlid.

2. Oostructinn of some degree as the
result of change in the character of the
fecal content is usually found.

3. At the splenic end of the trans
verse colon, obstruction is present in
almost 100% of cases.

4. Tumor is usually palpable and
movaole.

5. The twnor quite frequently is
found attached to the gr~ater curvature
of the stomach Rnd has the tendency to
ulcerate into this viscus forming a
fistula.

6. Constipation which has a tendency
to increase and is associatpd with c~lic

and distention is characteristic ~f

carcinoma of the transverse colon. It
is intermittent and moderate and when
associated with indigestion and discom
fort low in the aodomen, it is particule~

ly significant. Such attacks of colic
not infrequently are associated with
vnmiting especially if the tumor in
volves the stomach. The intermittent
attacks of constipation with entire free
dom of symptoms at comparatively long in
tervals constitutes one of the most sig
nificant features of malignancy of this



segment. Blood in the stool is more
likely if the growth is in its distal half.

7. Operative mortality is highest in
this segment regardless of the type of
procedure used. The relatively rich and
intermittently associated lymphatic drain
age into the gastro-colic group of glands
necessitates wide operative measures which
are hazardous tecause of the frequent
anomalies in the blood supply (mortality
24% ).

8. The pathologi'c types of lesions
common to both the right and left half
of the colon are found in the middle
segment.

1. Obstruction is a predominant
symptom, particularly if the tumor is
near the splenic angle. The sequence of
symptoms is mild attacks of discomfort
associated with gas and colicky pains,
mQderate constipation, diarrhea, gradual
oostruction, episodes of acute obstruction,
final complete blockage.

2. Scirrhous carcinomas occur more
frequently in this 'Segment and have a ten
dency to encircle the bo~el producing
slow and progressive stenosis.

3. Tumefaction rarely is found in the
descending colon above the sigmoid flex
ure. The splenic angle is situated so
high under the ribs that it is impossible
tb palpate it and the anatomic conformi
ties make it difficult to fe'el tumors of
the descending colon.

4. Sensation of intestinal movements
which ends at a given point will often
be noted by the patient who can point out
the definite site of the obstruction.

5. It is possible at times by palpa
tion to force the passage of gas through
this point of obstruction and to hear it
gurgle as, it is relieved.

6. Melena and tenesmus occur more
frequently in left sided growths than
elsewhere. Tenesmus is increasingly noted
as the growth approaches the rectal sphinc
ter. Blood in the stool or more frequently
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on the stool depend on the type of
growth and the amount of ulceration
present.

7. More attention should be paid to
indefinite symptoms. The most important
diagnostic aid which can be employed in
vague abdominal complaints is the roent
genogram.

8. Prognosis is less satisfactory
because obstruction is more common, re
section and union more difficult,
complications more frequent and metas
tasis into adjacent lymph nodes takes,
place relatively sooner. Mortality
(operative) here is approximately 17%.

Die.gnosis

The difficulty of ~ccurate diagnosis
is enhanced by the fact that the colon
is so frequently the site of other
pathologic processes which resemble car
cinoma: i.e., hyperplastic tuberculosis
of the colon, segmental ulcerative
colitis, actinomycosis, syphilis, diver
ticulitis, polyposis, abscess of the
appendix, granuloma and occasionally
ce.rcinoma of the stomach. Retroperi
toneal growths, such 8S lipomas in the
region of the kidney, occasionally cause
pressure and obstruction and must be
ruled out before a diagnosis is reached.

X-ray Diagnosis

Unquestionably, the greatest advance
in the diagnosis of diseases of the larg(
bowel in the last decade has been in
the hands of the roentgenologist. With
adequate preparation and cooperation of
the patient, the roentgenologist may by
fluoroscopic examination and by supple
mentary evidence on roentgenograms cor
rectly report the presence of lesions
in a very high percentage of cases. An
accurate roentgenologic diagnosis of
from 95 to 97% of gastric or duodenal
lesions is no longer looked on as unique.
Such an accurate diagnosis can also be
made when lesions involve the large
bowel. The opaque enema is very strongly
emphasized in contradistinction to the
use of the oral meal.



Ouerabili ty

Operability of carcinoma of the colon
is determine~ by preoperative studies and
by exploratory operations. The final
opinion depends upon the presence of dis
tant metastasis, lymphatic involvement,
local attachment of the growth and on the
resistance of the individual. Attachment
of the lesion to the adjacent viscera
influences to a marked degree, botl! mor
tality and recurrence. Hysterectomy in
addition to a resection of the colon or
a sleeve resection of the stomach together
with removal of a segment of the trans
verse colon are formidable operations but
may be indicated in certain cases. Anemia
commonly associated with the right seg
ment of the colon is not a contraindica
tion to exploration and resection even
though the concentration of the hemoglobin
is low as 25 or 30%. If the patients are
obese, the presence of dissection to even
a mild degree makes the risk materially
greater due to greater dangers of infec
tion.

Surgical Therapy

Surgical therapy sho~ld be divided
into three stages: (1) decompression,
(2) rehabilitation, (3) resection. The
first two stages are cooperative medico
surgical problemso Under this cooperative
preoperative management, the Mayo Clinic
group have brought the operability up to
58%. As previously stated, a large
majority of cases show some degree of
obstruction. Decompression, therefore,
is a factor in nearly every case. Many
of the patients are anemic, weak, dehy
drated and the correction of these factors
is a problem labeled as rehabilitation.
Decompression is accomplished by a soft
non-residue diet, mild purgation by fluid
extract of senna and constant saline
enemas. Even some subacute and acute
cases have been decompressed in this man
ner. Complete obstructions must be de
compressed by operative means (open or
catheter tyPes of ileostomy, cecostomy
or appendicostomy). IndiVidual prefer
ences for methods and types seem innumer
able. The extreme danger of manipulation
due to infection to the bowel wall must
~e emphasized. Rehabilitation consists
,~' blood transfusion, high fluid intake,
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high caloric diet of low residue (fruit
juice, eggs, butter, candy, rice), and
the use of intraperitoneal vaccine.
This is prepared from the peritoneal
exudate of patients dying of peritonitis
containing mixed streptococci and colon
bacilli. It is administered three days
before operation. A reaction usually
follows manifested by malaise, headache
and elevated temperature and pulse.
This subsides in 24 hours. In 222 cases
(Mayo Clinic) in which 11 deaths occur
red from peritonitis, the mortality rate
was approximately 5%. In 58 cases with
out vaccine, there were 13 deaths from
peritonitis (22% mortality). Rankin
feels that following the introduction of
intraperitoneal vaccine he was able to
reduce his mortality from 23% to ap
proximately 12%. (QQestion is still
open, i.e., vaccine or better technique?,

Choice of Operation

Several factors influence the choice
of operation. Urgent emergency oper
ations are indicated only by the presenc'
of complete obstruction. A program per
mitting a return to normal physiologic
equilibrium as nearly as possible and
raising the threshold of safety even at
the expense of increasing the time of
treatment is most desirable. Unques
tionably, in the majority of instances,
multiple stage operation procedures can
be carried out with safety over a period
of 2 to 3 weeks. Probably greater ad
vantage would be derived to a larger
nmnber of patients if a period of from
4 to 6 weeks were permitted to elapse
between stages.

In the righ~ half of the colon, an
aseptic ileocolostomy between the ter
minal ileum and the transverse colon
followed by resection of the right seg
ment at the same stage or at a subse
quent one, is the procedure of choice.
Employment of an end to side anastnmo
sis rather than a lateral anastomosis
is recommended. With good preoperative
management, approximately 50% of the
cases may just as satisfactorily be
operated upon in nne stage as in two
with approximately the same mortality
rate. The procedure should be resen2i
for patients who constitute a better
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surgical risk.

In the left half of the colon where
oostruction is the most nlarming symptom,
th8 proolem is different from that pre
sented in the right half. If the oostruc
tion is Dcute and the bOYlel is dilated,
edemntous and its tonicity lost, d.rainage
oy cecostomy or colostomy proximal to
the {;ro·th is urgently indicated. Upon
the other hmld, e s happens in a large
percent[lge of cases, the oostruction is
mild ond is largely relieved oy preopera
tive docomprAssion, resection frequently
may oe accomplished in one stage. Primary
[:nastomosis should never oe cnnied on
in the left half of the colon except in
extremely rare instances. The procedure
of choice is oostructive resection, the

End Resu.l t s------

Mikulicz type. Experience has proved
thD.t this procedure as originally
descrioed, has certain definite draw
backs, the most prominent of which is
the likelihood of direct transplantation
of malignmlt cells to the incision.
It occurs in arproximately 12C; of the
cases. Decompression procedures fre
quently allow for radical resection
when the growth was previously believed
to oe irremovaole. Lesions considered
to oe fixed to adjacent structures and
inoperaole oecause of extension will
frequently oe found following a decom
prF;ssion procedure to be rea.dily resect
aole. The fixation often is due to in
flammatory reaction rather than to an
actual extension and invasion oy car
cinomatous lesions themselves.

End result reports are difficult to find. American follow-ups do not appear to
have oeen puolished except in a few instances (7):

Surgeon

Finsterer
porges
Mikulicz
Turner

No. Cases Bur
vivi~_Resection

38
49
34

3 Yr. Sur·-
-ViValT

61
61
38

Konig and Dick gave end-resul t s (44% operaoili ty ):

Years Since Numoer No. FollQ1.v-uJ) Died Intercur- Died Re- Well

Operation Total rent Disease curr~

13 30 6 6 6 7 ( 23%)

10 49 6 14 14 11 (22%)

7 58 6 19 19 14 (24% )

4 71 6 20 20 21 (3oi)

No cases of recurrence observed after 3 years.

Summary of results in carcinoma of the right side of the colon:

Patients operated oetween 1919 and 1930 (MaYO Clinic)
Complete data on
Patients liVing
Deaths
Patients living more than 3 years after operation

Cases

150
133

57
76
62

42.8
57.2
47.0
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Left Half of colon (Mayo Clinic series)
493 cases.

9.:l2-ern-: !IospitplJ~or.tality
tions Ca?es ..1&...

Total 509 97 19.6
Resection 333 54 16.21
Palliative 100 31 31.0
E..'g)lorati ons 73 12 16.44

:s.esections: Cases %_--.1::.-

Resections (all data) 288 74.5
Subsequent deaths 105 50.48
Living 103 49.51

Percenta'T,e of three year cures, 46.11sG.

11. Obstruction of some degree occurs
in 80 to 90%, 5% of these are acute
without previous symptoms. About one
third of the malignancies re8ch the
third stage of acute obstruction.

7. The microscopic grading of colonic
cancers is not satisfactory at present.

10. In general, the secondary patholo
gical changes are toxicity (evidenced
by anemia) in the right colon and pro
gressive obstruction in the left.

of one-half of these and the remainder
are in the colon with preponderance in
the two ends.

6. The types of carcinoma are
scirrhous, polypoid and mucoid. Of
these, tho scirrhous is of the constrict
ing type.

5. The only etiologic!lJ. fActor known
is the tendency of polypi to become
malignant.

8. Met2.stases are said to OCCur more
rf!fldily as the location approaches the
rectum. The loc81 lymph nodes and liver
are most frequently involved but any
organ may be invaded.

9. In three independent series, 43%,
44% and 50;).; of CRses of pathological
material (outopsies and operative) were
free of metastasis.

Patients
!!.!yiI}g

13
30

6
7

11
57

PatieJ2ts
Dead

23
32
14

7

76

From 10 to 15 yuars
From 5 to 10 years
4 years
3 years
From 1 to 2 years

1 month
2 to 12 months
From 1 to 2 years
3 to 5 years

Postoper~tive period of. life

1. The problem in control of cancer of
colon is not roentgenological or surgical
out one of correct early diagnosis.

2. The colon is functionally and
developmentally a bilateral organ. The
right colon is part of the alimentary
tract, the left part an excretory trcct.

3. The difference in disease of the
two sides depends on these functional
differences.

4. Carcinoma of the large bowel com
prises one-third of the gastro-intestinal
malignancy group. The rectum is the seat

12. The average hemoglobin of right
sided lesions is 47%, of left sided
lesions is 66%. On the right side, the
anemia appears to be of toxic origin, on
the left side it is due to bleeding.

13. The changes in blood chemistry
due to obstruction itself are nearly
al~;ays absent.

14. Peritonitis is the chief cause of
death in all cases and is due to infec
tion extending through the distended
bowel wall. ActLlc'"ll rupture may take
place.

15. Ninety percent of cases present
svmptoms for 6 to 8 months on the left
s~del and 12 months on the right side.



16. The early symptoms are notoriously
vague. They may be divided into those of
toxicity, of irritation by the tumor, and
beginning partial obstruction.

17. Adequate investigations of these
symptoms give a high percentage of correct
diagnoses, Indefinite symptoms are passed
by under other diagnoses. Medical treat
ment (soft diet, laxatives, etc.) relieve
mOst of the early complaints.

18. X-ray diagnosis in experienced
hands has reached a high degree of
accuracy (up to 97%), even in the earliest
lesions (polyps).

19. The surgical management consists of
three stages: (1) decompression, (2) re
habilitation, and (3) resection. The
first two are combined medico-surgical
problems.

20. Operability (resection) under this
method is high (50 to 60%), and equals
the theoretical operability indicated
by 40 to 50% presence of metastasis.

21. The outstanding danger in surgical
technique is peritonitis mainly from
migration of organisms thr0ugh the bOwel
wall injured by distention.

22. TwO developments appear to be
significant: (1) the use of intraperi
toneal vaccine (7), (2) multiple stage
operation. By the use of the former, the
mortality has been considerably reduced
and by the latter has been reduced from
24 to approximately 10%.

23. The immediate mortality has shown
a marked drop corresponding to development
of technique. The best figures are those
presented by the Mayo Clinic which are
about lOJb.

24. The operability has not changed
much in the recent years excepting in
certain clinics following the program
quoted above.

25. Five year survivals are higher
than in other types of gastro-intestinal
malignancies.

26. General impression: Carcinoma of
the colon can be diagnosed early but this
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is not usually done because of the vague
ness of symptoms. The average case has
a lITUCh better chance of cure than many
other malignancies (excepting skin).
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rent crampy pain. No nausea or vomiting.
Three or 4 attacks up to present.

AT:'pendectomy
12- -35 - Laparotomy done. Carci

noma of cecwn found.

Pas.!. History
Unimportant. No severe illness up

to present.

Labo !:-fJ~~~
Urine was Assentially negative.

He~oglobin 85~, red count 4,950,000,
white count 9,600. Blood Wassermann
negative. The stool was neg2tiv8 for
occult blood on a sinp:le examination.

Severe diarrhoea. Bloody
has ached ever since. Loss
strength.

Diarrhoea-------
9- -35-

stools. Side
of weight and

Physica~ Exa~ination

Well developed, well nourished white
male, age 40. The scar of the recent
laparotomy was observed in the abdomimd
wall. There was a mass palpahle in the
right lower qundrDnt which wr s some'.,:,hat
tender to pressure.

X-ray Examination
---~tensive defect at the base of the
cecum which was some"fh,,'t irregulrr.
There WclS very little bari1Jm passing
through the ilpocecal valve. The de
formity at the bf>se of the cecum sug
gested a retrograde intussusception of
the ileum as a result of the tU'1lor.
Diagnosis WPS carcinoma of the cecum
with secondary intussusceptio~. A
chest ray sho'.'7ed no di seese.

* * * * * * * *
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IV. E. J. Semansky

Male, Age 40, No.
Admissions - University of

Minnesota Hospitals

Cold
-Admitted to hospitd 2-8-36, but
developed an U;:"UfT r<ospirE,tory infec
tion phich prevented immediate operation.
Discharged on 2-11-36, with instructions
to ret-.:rn Y"h" n he had rpcovered from
this id8ctinn.

Pain
1-1-35 - Attack of right lower quad-

1-31-36
2- 8-313
3-1-36
1)-4-36

to 2-7-36 (O.P.D.)
to 2-11-3G
to 1"- 5-31)
to 6-20-36

Operat ~_c":l

B.ee.(lr;Litted. 3-1-36 and On 3-2-36
lapcrotomy wos carried out under spinal
anesthesia supplemented ~ith gas inhala
tion. The former incision in the ri~ht

rectus legion rops reopened. There were
some adhe~ions of the omentu~ qt the



site of the scar. The small bowel was
adherent to the peritoneum to the, right
of thp. scar over a small area. The tumor
in the cecum was about ~ inches in dia
meter, and it w~s stuck to the lateral
abdominal peritoneum but not infiltrating.
the wall. The peritoneum lateral to the
cecum was cut along the right side of
the abdominal wall in the cecum. The
terminal ileum and the entire ascending
colon were reflected medially. The ileum
was then cut across about six inches
above the ileocecal valve between Payr
clamps. The ~esentery was then removed
down to the root of the mesentery of the
small bowel and up to the hepatic
flexure of the colon. All of the mesen
tery in the ileocecal angle was removed.
The colon was then freed up to the left
of the hepatic flexure, p~d sectioned
between Payr clamps with cautery. The
tur:lOr was then removed. The end of the
ileum and the cut end of the colon were
then sutured together so that the
mesentery would not come between them
when the claDps were applied, and they
were brought out through the upper third
of the abdominal incision. The ileum
was left long, and an enterostomy tube
was inserted in it after it has brought
out of the abdOJ:linal wall.

Pathological examination
TU::;lOr mass measuring 7x5 em. exteEding

throughout the entire thickness of the
bowel, but not invading the serosa.
Microscopic examinatLln revealed adeno
carcinoma of the cecum.

Convalescence
Uneventful, and On 3-25-36 a large

hysterectomy clamp was placed on the
colostomy spur. The clarap was then
tightened one notch daily until it cut
through the spur and fell off on 3-31-36.
Discharged on 4-5-36, and given an appoint
ment to return for readmission at a later
date, at which time closure of the co10s
tOJ:lY will be undertaken.

Closure
The ileum and colon were dissected

free from the abdominal wall, exposing
the peritoneal surface all around the
circumference of the loop. At one point
an opening was made through the adhesions
into the peritoneal cavity. Elsewhere
the operation was entirely extraperitoneal.
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Following this freeing of the loop,
the anastomosis was completod by end
to end suture of the un1ll1ited side.
The lumen following this closure was
about 1 inch or slightly less in
diameter. Abdomen was then closed in
layers. The layers were first dis
sected free so that they were identified
and then closed after this to each
other.

Disch::l.rged
6-20-36. Apparently well.

Gained weight and strength.

2. CARCINOMA OF COLON (HEPATIC
FLEXURE) ----

- Male - Age 27 years.
No. University ~f Minnesota
Hospitals 3-30-32 to 4-2-32.

~bdominal Attack
8- -31 - Vomiting, diarrhoea.

weakness. Lasted about 3 weeks. No
pain. This was followed by heavy
feeling Dnd gas in abdomen.

Pain
2-1-32 - Gradually developed pain

in right lower quadrant which radiated
to left lower, not to back. Pain
starts about 10 minutes after eating
and lasts about 2 or 3 hours. Doubles
him up at times. Greasy foods and
spices make it worse. Pain distur~s

sleep and dOBS not permit him to work.
Weight loss - 28 Ibs. Stools normal.
No constipation.

Physical Exa~ination

Mass in right upper quadrant which
Doves with respiration. Rigidity over
entire abdomen. No rebound tenderness.
Pale and evidence of weight loss.

Laboratory
Urine negative. Hemoglobin 82%.

Erythrocytes 4.6 - Le'~cncytes 14.2
. Blood Wassermenn negative.

:R.oen~en stug.ies
Gall bladder normal.

CGlon Barium EnOJ:la
Given. Colon filled out well until



the bari.um reached hepatic flexure. At
this uoint some resistance was met and it
was possible only to get a small amount
beyond because of the inability of the
patient to retain the enema. The plate
following the enema showed a definite
stricture at this point with some irre
gularity but not sufficient to make a
diRgnosis. Barium was given by mouth and
follo,ved thru. At 24 hours 1t showed a
defin1 te ragged filling defect in the
hepatic flexure of the colon quite charac
teristic of a carcinOffia. There was a
fair amount of barium that had gone around
the descending colon and the rectum, but
there was definite evidence of some ob
struction with stasis in the caecum.

Conclusions----
Carcinoma of hepatic flexure of

colon which is not obstructing completely.

Operation
Dona by our own surgeon ct another

hospital. Apparently in 2 stages. Wound
never healed. AdviseQ to come here for
X-ray therapy.

3-23-33 - Biopsy of wound shows
gelatinous adenocarcinoma. X-ray therapy
advised.

Follow-U12
5-11-33 - Failed appointment.

3. CARCINOMA OF COLON (TRANSVERSE)

• - Female - Age 65.
No. i Admission to Univer-
sity of Minnesota Hospitals
Sept. 1932.

Chief CO!:lplaint
Attacks of abdominal pain, situated

in region of umbilicus for approxi~ately

7 months.

Pain
Crampy and colicbJ. Occurred about

once every two weeks. Associated with
gurgling noises in abdomen and presehce
of a "lump" near the umbilicus during
the attacks. Lump would disappear after
pain subsided. Occasionally had slight
ab~ominal distension and nausea and
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vomiting during attacks. (NO weight
loss). Attacks became more severe up
to and including her hospital admission.
Pain not relieved by cathartics or
enemas. No history of rectal bleeding.
Attack of pain day prior to admission
most severe.

Past History
Hysterectomy for carcinoma of

uterus.

Physical Exami~ation

Negl3tive except for slight abdominal
distension. Suggestion of a palpable
mass near umbilicus. Decompressed by
conservative measures (nasal suction,
etc.).

Laboratory
Hemoglobin 92%. Leucocytes 7,550,

neutrophiles 80%, Lymphocyt'es 20%.
Urine - Trace of albumin.

X-rav Examination
=---stomach and duodenum are normal.
There is some dela;r after entranc e
of barium into the caecum but at 24
hours the meal has passed into the
deSCEnding colon. There is a definite
constriction in the mid-portion of thp
transverse colon just over the spine
which is slightly irregular and char
acteristic of an annular carcinoma.
The obstruction is incomplete as the
enema could be pRssed well into the
caecum. Conclusi0ns: Carcinoma of
transverse colon.

Treatment
Mikulicz resection of transverse

colon 9-16-32. (Pathological Diagnosis
adeno-carcinoma Grade I II). One year
later recurrence of carcinoma about
colostomy in abdominal wall. Given
deep':J[-ray therapy and radium implanted
about site of recurrence.
Expired Jan. 1934.

4. C.4.RCINOMA OF COLON (RECTO
SIGMOID)

G.W. - AGe 68. No. 621847.
Admitted to University of Minnesota
Hos-pi tals January 1928.'



Diarrhoea
History of diarrhoea for one and

one half years (20 to 30 stools a day),
associated with weight nnd strength
loss. Frequently had frank bleeding
from rectum.

Physical Examination
Negative except for presence of

palpable tumor mass on rectal examina
ti on (7 cm' s from ancl orifice).

Laboratory
Erythrocytes 3,250,000. Hemoglobin

61%. Stool examination: gross blood 
occult blood positive by Guaicc test.

X-ray Findings
Fluoroscopic and plate examination

of the colon was mede with a barium
enema. The rectal ampulla filled well
but there was a marked constriction at
the junction between the rectum and
sigmoid. Thd dista~ portion of the sig
moid showed a marked irre~~lar narrowing
with a distinct filling defect. Remain
der of colon not visualized. because of
large amounts of feces in it.
Conclusions: Carcinoma of sigmoid at
recto-sigmoid junction.

Operation
Inguinal colostomy February 1928.

Posterior resection of rectum
March 1928.

!ollow-up
October, 1933. Alive and well. No

evidence of return of growth.
lJovember, 1934 - Failed appointment.
December 6, 1934 - Not feeling well.
Often constipated. Small amount of
blood with each bowel movement.
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